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(54)TitIe: PROCESS FOR PRODUCING TRANSGLUTAMINASE 



(57) Abstract 

Transglutaminase having an enzymatic activity is produced by subjecting transglutaminase which is in a denatured state to a process 
involving at least the following steps (a) and (b): (a) the step of forming an intermediate structure, which shows the enzymatic activity in an 
aqueous medium under acidic conditions, of the denatured enzyme in the course of forming the structure; and (b) the step of forming a 
higher-order structure, which shows the enzyme activity in an aqueous medium at a pH value within the neutral region, of the enzyme 
having the intermediate structure in the course of forming the structure as described above. Thus, transglutaminase obtained in a denatured 
state (for example, one produced by a gene recombinant microorganism) can be efficiently refolded and, therefore, highly pure 
transglutaminase having an enzymatic activity substantially comparable to the activity of authentic transglutaminase (i.e., transglutaminase 
activity) can be industrially produced. The intermediate having the intermediate structure in the course of forming the structure as described 
above. 
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w m m 

Steffi 

h7>7.^;i/^5±— if (EC 2.3.2.13; TGase) te?>A e £«, Xte#'J^7° 

^JS^M^f-B^^^SO, (Streptoverticillium mobaraen 

semariant) (0««±»^ "i^tB^nfc h y >X?)l? $ i— tf£«£«JE& * 

h7>x^;i/^a±— t* (mtg) £*rr&o 

urnal of Biological Cheiistry, 268. 1 1565-1 1572, 1993) , *8#li<Z>*i;£ 
MZBWtbT, ±tm£M<D%%&tt<n^Mitt)m<bntztf (Agricaltural B 
iological Chemistry, 53. 2613- 1989) , :^4Dli«^>/^»«II 



4 



WO 00/40706 



PCT/JP99/07250 



moms.® & ffl v > tzmfc? amtg ^mm^m^^^ntz ( a*< 

JL>7stJU*-{ -52. 554-561, 1994) . 

hitctf. M%m<D"SmtzTl gene W&lkUmMft tm^Z^Z Z. t t«fc 19 , 

T#e>nfc##0E*J£#'r*iM&tt, ^$«fi© h 7 >x^;u^ 5 i-~v<d%i 

i^^nfe (Bioscience, Biotechnology, and Biochemistry, 61, 830-835, 1997 

yp£fcti§iLW-5 0-18195.1f, Ml 0^63 2 9 Bffl£, 

1-075876^ (¥J#1 1^3^ 2 3 B&M) , ^©fS^^T r 

0 

fSW<Pggfll. Btt) 

vances in Protein Cheiistry, 50, 1-59. 1997) . %<D?m (ffi33#tttSAK: 
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1-^^^©ti^^« c l :, ra^^^-&Ufe^ct^tl-r^Xg ; Rtf 

TT?P^«14^WT^)^©iS^TO?:^«U*«>cte>lCl-^Xg= 
gp*,, #38§BttflME (a) (b) XS£'>fc<£t>^rT*>, #fc"J7* 

(a) xgtf#e.n«>*iafliii*W'r5»5ts«. (a) xmo&otzvm 
ft&t%*<D£&&^xmmw)iz&^ ; b<»~e&to . mx\mn^W2 ou/m 

1. #jfB (a) XgKlfc^T, ^KS^O^rtW^x-OSS©^*- 
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2. huib (b) igcfc^T, ymmmmm^^t^m^Amm 
(b) igi:*^ttt, q&mmmmtzmzists^ zommttz 

;u^?o#u*-;k dm so, DMF^(D^w»*iii:M$n-5c 
t is xftm-? z> urn £^tf±ia#&. 

(b) xetc&^-r* %mwmm^t$. (a) xg^$6nfciMiJS*®pH 

4~10MgMS©fe©MbT0. 0 1-0. 5MggO*&K:-r5© 
(a) Xgtt(£fiTCfTO0J&W£b<, ftK^ftKIKLTiSi&TK^JKiSn 

<, *<DmMftnbMt\sX2>M£&f&&&%t : s>z£tfxzz. Jtom&v 
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^ftrnvmrnmizb^ztf, m^fm^^mitvxm^-r^m^4^i 

8. fufB (a) X^Tlt^n^^ii^cD + F^M^ ifi^M^CDT. 
^ h MZ&^T3zi$Mm<Db<D\ZftLX 3 0-7 0 %<2#TffiTO£W-r£ ± 

£<!;lc£ 9 ^TWttM (d) - (g) £^-f*>WM: 

(d) /U \zu*V*-h&\z£&b7>7sy)V?$i--V<Dffimfe\Z.&K) 
15-2 5U/mg(DJ£?gtt££"L ; 

(e) SDS-#V72V)V75:\ i 'f))/Mmm&X3 6, 0 0 0-4 0, 0 

(f ) >5MM©CDX^^ hJHl^ViT^^Hlc7;ferofcMLT3 0-7 
0 %<25ffiffH^£WL ; 

(g) His-Mes. pH6. lOlWy^fA-eff ^ native-^ UT^U;l/75 K 

Offi, $J38, 0 0 0<7}#^M£WT£tf>7W£U>= 

t^Tte, (i^iJA^ »: Bioscience. Biotechnology, and Biochemis 

try, 6i. 830-835. 1997#f!3o ) \ZX Qft 5 
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~fc? (mtg) f)^mm^^t^m^m(Dhyy^')^^i—^^y 

«) Stt&gfcv'Xx'f >S£ (Cys) <Dtt-)VWfifflm (7U-) T?» 
5 0-4 0 0<§§SCflRl, ^^tfe«l'NO*ifi^© t t , Mfllia 

(□) MiE^iigM^^^M mm) z%-tz>ifmm^mzw&, 

#fgi8Kteffl^5ffl&*K^fc*&&8*Jte, «L fertile £3 h^>X^* 
If, $f^L<M»S*^«h7>X^>^5^— tf (MTG) 

fr$M£K)CM<D'7nV>m& (3 3 1#§) fcfcfc 
KlC&gn*. M2#@^e3 3 l#g<D75 yitf£S£3rf3 3 3 0O7 

K^, ^-n&tHtc N«s«i>*/x«cs{piji'7^y^s^ifixfiliM 



6 



WO 00/40706 



PCT/JP99/07250 



>^7s>Bgsm (edta) T^mmzimm, mm, m&?7-vymv>5>yw 
nmm\*m^xv]®fctz>t^\ ^(om^m\:t%tz.&o& i &mtLx\$. 

^-'n7 ~ 10 M, 4 ~ 7 Mg&T<fcH. IS4«J**h7>^^Jl'^5^— fefOit 
gfCte^£frJW&l^\ T#S^fWiS«S, MAtf 1 0-10 0mg/m 1 g 

KiS^ Mtc^ WAtf^^W H-Jl/ (DTT) £20 mMKft£=fc^ fltl 

7 



WO 00/40706 



PCT/JP99/07250 



fSlCifiK^waS^jfiS^iDbTpHliS:, 2-7, cfcD$?£L<te3 - 5> H£# 
SL<li3.5 - 4 5lllCilU IW)D^0«^<hiS^iJ^^ty|WlDXtS|5| 
gg<DpHttOiSffiifc£ffl^T#!RU *§ESr, 10-100 mg/mh <kD#*L<«2 
0 - 80 mg/mlMSfCi^^-r^c ^o«k'5^ifEttT'C©*IR»^Wffii«5fc«liS 
(WBJ«*<£iiT*±"C0?£U>. «tafflftttfllfiT&*^»*b<, 0-15^ 
, $f£L<«3M0t:g«T«lgTSi:<fcV>. 

±f2Kf#£n/ii§?££? ; a£>3 ~ 10 < ClcMUT4oVi/i5 - 50 mM, &£L< 
ttl5 - 25 MIlthU^A, pH 3 - 5, L < &3. 5-4. 50M»K 
«UT, 9>rt9M3t%Q.2 - 4 mg/mK ^*»a£0. 01 - 0.5 MdfflS 

5ttitte^ dmommMi i~i 6#flg. ) o 

»^-C^Ti:^OJS^4~l OMg^cDfcCO^WLTO. 0 1-0. 5Mg 

W$*m<D1&l&\i. ^JA^Vydac 214TP54 C4. 6<t> x 250 mm, SEPARATIONS GR0 
UP) &mKZ&.#ftMtofc9a-?btf7y4- (HPLC) t. MA«Superdex-75 
HR 10/30 (10 <p x 300 mm, 7^->^A • 7 7iK>7 • A"f #7^) 
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. Z\Z.H\ XSK (Bioscience, Biotechnology, and Biochemistry. 61, 830-835 

1997) \ztm<Di5mT'mfe2ntc*mftm(D&mmm<> m^mm^t 

UTIO ~ 20 U/mgg«T*0, *«MKffi<0S*?Sti: (*M0 U/mg) £*#<T£ 
fr£ 0 ^©^3»»*»tt*^tf'b©Xtt-t©IH^Sr*fi6Wt*3^«) (a) X*§ 

ft,nnH ftK^ECfc^Tfci (a) XgC£tt5g^£#fIiT£&gte& 

< (b) xst#-r 

LTflF3:W<«. ^nk^l^U^MU pM£5. 8 ~ 8.5, jif*L<«6 
:fctt5 (b) X@ttiR7-r*. 
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* w < d t tc j: o > *p H wi^ e, ^»^<z) ^am^it s c t 

#Tf#S. 0. 01 ~10 m<Dmkt>)VisOJ± (CaCl,) 3&©2fli<B&Rffite 

Affflllll^lt^t^^. Efc, 0. I ~ 2 M©KK^-h>JCA^^ 

□ tf^>^hU^A#©«M, 0. I ~ 2 M<D7Jl^->&l£i&^£>7 = V 
10 ~ 40 XC^pWI^JWjM^S'K (DMSO) ^y/fWAT^H 
(DMF) H<DW«$> l ~ 10 %<D-#\)jL^vyW n-;i/^<7)#iJ^--JU 
^>1~5 OmMOCHAP SI?c7)?jlffi?Stt#Jte, |«©ttl^x5 H <h KJ; 

o 

[mi] 

MTG^i^7°5X= h'pTR PMTG— 0 1 ©flf&BT-**. 
[02] 

MTG^Jiy^X^ HpTRPMTG— 0 2<Z>#*36BT**5. 
[H3] 

M T G #SS3J U fc £ £ * *T S D S - # U 7 * 1) ;W7 5 K IIIlOll 
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1. MTG (4tfg) 

2. pUC19/JM10 9(DiWii^ 

3. pUCTRPMTG-0 2/JM1 0 9 ©K#«^iB^ 

4. f&3 ><&&'fr±flliiii# 

5. &3 l/->(DSi«^ 
[04] 

^^7.5 FpUCN2 1 6D©flH80"C&£. 
[05] 

MTG^i^XS KpUCTRPMTG ( + ) D2©i»0 , P»5. 

[0 6] 

[0 7] 
[08] 

ix g S^TC^CJ: *2»*§H P L C fcfl-Lfc. 
#^i>:Vydac 214TP5410 

Jg«:A: 0. 1%TFA (hU7MnM) 

B: 0. 1 %T FA, 8 0 %7-fe HJJP 
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mw (#) 


A (%) 


B (%) 


0 


7 0 


3 0 


2 0 


5 0 


5 0 


2 5 


0 


1 0 0 


2 8 


0 


10 0 



[0 9] 

AVIV^Ex^ 6 2 ADS (HART SCIENTIFIC©) tlmmtMf^, 2 
fSJSflll * (A 4 CD MH&fliJJfcUfc. 0* l~4ttTE 

1 4.0 3.2 2 mg/ml 

2 5^*H! 5. 8 3. 2 0 

3 4.0 i.8i 

4 j!fi ; pja*&*.S 5.8 1.6 9 

[Ell 0] 

Tab -So 

1. ^mm-min; 

2. fM£10-60min ; 

3. #$rt£60-160min ; 

4. «$170-270min ; Rtf 

[011] 
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2 . ^jtgM^^-S h 7 >7s9)V9 a P H4. 2, 0. IbMfcmiZM 

3. «^i5^W. 26l$Mil&abfct>©. 
[HI 2] 

[01 3] 

1. ffllICT^^.1^7>^^^St- tf ; 

3. »S!!lJte™*lftAS!h7>^^W^^^— " fe*£pH4. 2. 0. 16MK&fc:W 

^bfc&GQ ; %.Z$ 

4. 31C|rICo 

CO»«B^rtS»C^VsTttfltflB3fe©fSWfc^ViT*aiRAJ3«fc*1#« s Pl 0-1 
8i951t, ¥fll 0^6 3 2 9Bttil§U 1 l-0 7 58 7 6#&« ( 

i^3S2 3B&M) wmwm n8B«snT*so, nowaiiwart 
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RcolH;:j3tt3MTG<P*Mfg% 
(1) MTG5eS^7^5 KpTRPMTG-OlOfllS 

(1#M¥5-l99883^ft«#!RD . l^l/fc#*>. COiie^ffiTUfc, E.co 

)8S©3 h'>*»4T7'ft-3 H>T*5AGAT?»9t. -t^T, MT 
Gitfe : fc7)N*^6^2 0 0J£S£E. coli©f65i£Si6ft«fc 3 KfS&fifcfS £ 

«Kte¥**»l#Sn*trp yD^-^-^fflVs^HttL/fc. • H7>X 

^I^S-^—tf (TG) i&fcTZmmmLfz??** KpTTG2-22 (#^¥6-2257 
75#&«#!!B) tt. trp ^D^-Sffl^D. TG3lg : P©±«© 

pTRPMTG-01Ofll»ttt. HI ^bfcJ;^^^ TG5Sa7*7XS FpTTG2- 
22 («pM¥6-2257753&?R0fla) wtf P 7n^-*-TflttK**ClaI8Wa*>ST 
«t©BglII gW4£T££j£DNA»£TOaI/HpaI EtfiJti: PGEM15BTG (#0B¥6- 
30771^&«#flB. ) (DHpal/BamHIUfM- (/h) ££K:<fc-3T#M6L 

^DNAitiS^Clal/Hpal BfrJttt, pTTG2-22tf)trp T'D^-^-TiffittClal 
K>£T<Age^£MTG«f£?WN^vffi^£ 2 1 6&S£& 
oifrfis^BE^JT&S. MTGfgiS^fgGfli^LTte, E. coli©£8K:&ififc 
.fcSKE.coliOn H>MM^^##^tXMS2^J?:^tfCo <fiU mRN 

^ritDNAJtfi^Clal/Hpal BrK-fct *StEcoRI , Hindi II £&Ock?K:x 
@E?iJ#^ 2 £> 1 3 ) . dO^DNAOS' «^J>lftU ^7fcfc3& 
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ffV^ @ltt©*t£©DNA£9JDfct5U pUC19 ©EcoRI/Hindlll TO(cm#-& 
A,£ 0 £*K*J*«IBU £U>fc©«:pUCN216 tZmitt. 31<^pUCN216 ^5 
, Clal/Hpal Wrfr Oh) SrttOffiU pTRPMTG-01©«fg|Kffl^fc. 

(2) MTGBST'^S KpTRPMTG-02©M 

pTRPMTG-01£Wt3E.coH JM109H, MTGS^S^ofcOT, MT 
GjtfcT©N^©MUfc§[tfmft©SI$# (777 &£) *k E.colifflfC«T 
777 ^S^-S»C^I«-rs©tt»IUVi0-C, E.coli(Z)D H>£ffl 
Sg*##fcLT«*SB?iJ*fc£bfc&, *?J200 J&gTo 4 0©7*n >y £ (B 1 

2, 3, 4) t^ttT#fiETS^ttL/fc. &7"Dy£&» *S»fcEcoRI > Hi 

ndin ^iai;T^>Uc 7^ yLtzmfcTZ+ffit-mtf&n.Mz 

#7ny*10#^§MO#£fifcbfc 5 3) . £©£/£ 

DNA055' *«B*'J>B6ftb. ^7Hfc££fi£DNA£7--'J>£^ 
tfc. 7^'J^75 K^m^KlSrlf^. g^Oict^ODNA^ 

OtBU pUC19 ©EcoRI/Hindlll SS&Cfi^fc/ufc*. £SBE*J£:*f8U ELU 
t>0*4n j enpUCBl 1 B2.B3.B4t*#ttfc. &tc, H2K7*T£?K> Bl<hB 
2, B3£B4£ii*gLfcpUCBl-2, pUCB3-4S:ftnBlU SfcpTRPMTG-OK pl)CN21 
6, pUCBl-2, pUCB3-4£D, pTRPMTG-02£$lgbfc. pTRPMTG-02±K??ft-f 3& 

(3) MTG^i77^5 HpUCTRPMTG-02 (+), (-)©«§£ 
£©pTOMTG-02£{*jrr£E.coli JM109fc. MTGfciftfeSUfc^ofc©-?, 

H^^ntf-^T^Ct^Lfco pTRPMTG-02©trp ^o^E-^-S^tT 
Eco0109I^?H- (/h) £¥?S«, ^atf-7^X5 KT&SpUC19 ©Hindis 
lacZO^D^E-^-itrp 7'p^-?-M-©*>© (pUCTRPMTG- 
02 (+) ) t&lfijt©*)© (pUCTRPMTG-02 (-) ) 

(4) MTG©fgil 

pUCTRPMTG-02 (+) , pUC19 T^KIcJ&bfcE. col i JM109*, 150 Mg/ml©7 
>t°v-'J >£^03ml©2 x YTiSJttT*. 3 7X:, 1 0 WMig^L/i (fflfc 
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m) o Z(Dm%mm.M £150 Mg/ml(D7>t:vU>^tf50nil©2 xYTg 

mmm^> ffiwzmmi^ m^mmw^tio c©M»$<a£ii#* 

*&H3lC^f. PUCTRPMTG-02 (+)/JM109 ©®&W£iIift\ 

ttmmznrz, z.<D$>rt?n<Dmm&\$wo ~6oomg/L -e&ofc. * 

(5) 5S^MTG©N*JS7Sygt©#«f 

585! U M T G © ? > MM A# C O N *S 7 3: / K8S©#tfr Srfi 1 o 

MTGON*«Hffi^1-*2l6 &g£^MCN216 £§*S£:LT> PCR £f?3 
^tCioT, 7^/^7^>Ka3lk:*Bar5*a£i35iJ«:^S^. PUCN2 16 
MTGON 5fc©ClaI-HpaI »rfr££tNKl216bp **pUC19 cDEcoRI/Hindl 1 1 & 
&\Z>7U-=.>>f2Mz'77ZS. KTfc*. PF01 (ie?iJ^§E?"J#^ 5 4) , pROl 

(iS#J£iB?iJ## 5 5 ) ^^^-4 J ©E^ | J^^^7'f7-T^D, pDELD ( 
E9»J*iB*iJ#^5 6) teAsp &*fcfflyst*fflSK*J£fc££i*fc ! b0, PHdOl 

(iB^JSBa^J#-^ 5 7 ) ttC £G Kjf*.THindIII SUfi^ILfcfe^^, pF 
01. PDELD ttt>X7'7<T- ) pROl, pHdOl «7>5H?>X7°:M 

pFOlchpHdOl , pDELD <hpR01©«ft*^t)-&-rpUCN216 iC^bT. 
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nPCR ^94TCP30U>; ti°CT*\ fl\ 12V.-C2 ft(D&ftT*tt+M ? JVftntco &PC 

R.I^7i/-Ji'/i'nD^A«lfe^ x*y-MtJK&frv>. 100 

ML OH20 \Z®MLtCo 

§PCRjg»e»l /zL r^«oTffitf94rT10#M*fc£f4bfc&, pFOlipHdO 
1 <DZfy-(^-(DW.^t>^r\ PCR £94t:T308\ 55^7?! 721C-r2 
3HT?351M^;Wt ofc. 

Hindlll . EcoRI ffig£U PUC19 n-->^LpUCN216D*^fc 
(H4) . #f,n/ipUCN216DC0v-^X>7 > ^5i$SLfc<!:^5@Wii0W : foWT' 

(7) 7^A'^^>raS^^7°^7.5 

pUCN216D<DEco0109I/HpaI frJt ('K> £, pUCBl-2 (MTG Sfc^CDHpal/Bglll 
Wrlt^pUC19 ©EcoRI/Hindlll »fil:^P-z>^nfc^7^5 H) WEcoOlO 
9I/HpaI 0rtf* (*) <h*&&U PUCNB1-2D pUCNBl-2D ©Clal/Bgl 

IlWrfr (>h) MTGi«5e^7^5 HT*SpUCTRPMTC-02(+) WClal/Bglll 
Wffr (*) £»£U 7^/^^>KSISI»3cMTGfe^^^5 HpUCTRPMTG( 
+)D2£Lfc (0 5) o ^^m, 0 6f:^f«k"5t, 7 , ^A5^ £ >BftaS»CffiS 

(8) 7X/^=!r>iSi^MTGOii 

pUCTRPMTG(+)D2 ~CMW$z$kL<tzE. coli JM109£, 150 ng/m\<D7>\Zl'V > 
£^&3ml£>2 xYT«, 3 7t, 1 0«SM*Ufc (fUJtgft) . -<Z> 
itffi£ttf£0. 5ml £150 Mg/ml <D7>t°->>J >£"£tf50ml<D 2 x YTJgtl&WSiJllL 
, 37°C> 20B#WS»Sttb/t. a^SiS^ftlR^Ufc^lR^fllfR^itRW. 
S D S - # U 7 ^ "J J17 5. F 7 )VM%i>m'&(D V "7 • 7 U 'J 7 > h • 

W&fifiWSfettHfin^ WSi# 7 * A' 5 * >K£Sfc fcM TG^>/^ RMfttB 
Jintt* 7XA'7^>raS^^MTG^>.A^K^^>/^MiifA#: 
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3. 0 7£*"t«fc5IC, N*Sj©E^I©*!l90X^-fe'J>T*ofc. 

<5> £ (8> T#5>nfcfS^MTGON*flS75yB6K:o^T©ie**ittt 

[*1] 



£1 



a » « 




*J87 








f-Met 


Met 


Asp 


Ser 


pUCTRPMTG-02(+)/JM109 


40 % 


60 % 


N.D. 




pUCTRPMTG(+)D2/JM109 


N.D. 


10 X 




90 % 



N.D. :ttai"e*1". 



(mmm i ) 

raM EDTA) &3fflSL m$£5**WC8 Mfc&SJ:5 8§ftK HK2 
0 mM DTT£8sinLfc&, 20 mM 'J>IISifpH 7.5kHMgU 37 t;-?2«tf 

(P^COMS : ^5 Omg/ml) KM^fiTFU pH 4. OK MS L 
fe 0 dtl^8 M ^£20mMv5M-7.W h-;U (DTT) ££tf20 mM 'J >Btf" h 
U^A. pH 4.0T?fMRU Sgtt»*»«S:40 mg/mUcMLfce 25 ml£ 

, rt^aLT*JVife*«?ffl««r»i (2 mM DTT£^£f20 mM HJ^ 
A, P H4.0) , 50 mlfctflR&AU %*>\mW%-iKL1Z. 
tt, 0.2 rag/ml ; 0.04 Mfcfcofc. Xitt (Bioscience. 

Biotechnology.- and Biochemistry, 61. 830-835. 1997) K8Bifc©/W Fu* 
-tf^-h^tCctO^fcJS^WW^^ (J£fiH4) 8:19. 4 U/mgT&^fc 
o 5 < CT»^30^Pb1ML, »T4 M h U £ A£$iTLTpM£6. 
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.5 {&K±#UT29.6 U/igKSSU Xj&im<Dft&to&*h7>X?)V9 

Kfi±U 500 mloW^ffl^Tm PH 6.0fcJ:#«, 3Si^«UT±«f* 
fcfc. ^©»3S©ltft1ttt33.7 U/mg, ^tt^«^b«^>A^MlE]Wli41. 

MilOtt^dlMHPLC (B18#Baj , (2)CD*^ Ml' (0 9 #88) 
ROC(3)^Mj£ftS&ft£f (DSC) £fflV>T, ^ttS80l»*«S*h7>X^ 

2 ) 

^W«lliR«fil«8!ISnfc«tt»*«cti»*BftSWTU, PH 4.0KWKU!: 
. ^n=£8 M «*<h20 mM DTT£^tJ20 mM U>Btf-HJ£A* pH 4. 0X«b 
, *tt»3R»K*0. 2 mg/mlfcWSLfc. £<Bgtt»*8t©6 nl*, 2 mM DTT£ 
^WT-520 mM M^HJ^A, pH 4. omtWz. ¥®<fr2ntc±7 rr; 
- 2 5M*7A <1. 6 <*> x 15 cm, 77ytA • 7 7JKyr • AWtfr*) £ 
ftffiU IWJDW^XMMbfco &S280 nmT'<7)UV©iiX<£:fi^^^>A^Kiii^ 

±ft£PU ^-(7)^^4 M «^^h , J^A^rilTUTpH{itS:6.0^T'±#L^ 3 
&#*bT±fl!f£»fc. £Ol**©J£fiH4ti23. 4 U/mg> «^^»bCO^> 

»f'Jl i:|WI«^PlS^n«M^fKtca^?:^TU, pH 4.0C5S6Lfc 
. ^n^8 M SUi§£20 mM DTT£^tf20 mM U >gtf- HJ ?A, pH 4.0T^L 
, «H»S£0. 2 mg/mlicML/c. £®£14IMfciS©l ml'fcjSflflS (Sped 
ra/Por membrane. Nol ; Spectrum Medical Industries. Inc.) £&AU 1000 
nlOSSftt (2 mM DTT££tt20 mM »MJ-)A, pH 4.0) KftLT, 5 
&£g*TLfc. nZMt&ttfomzA M TKKft^- h 'J A£iSTUTpH4i£:6. 0 
£T?±#U 3gij>#$LT.tnt£$fc. £<&8&©J:biSt:fett3l. 1 U/mg. 



19 



WO 00/40706 



PCT/JP99/07250 



($SJg0fl4) 

. £n£8 M £20 mM DTT£^tf20 mM U h 'J 0 A, pH 6. OT«L 
, ^4H^i£££40 mg/mUCi^Lfc. COO. 25 ml£, ^£5 V\Z#il%LT& 
^tzftUMWM (2 mM DTT£-£tf20 mM ra^bUOA, pH 6.0) , 50 mlK 
tlRftAb, E^lcJi^-'fbtfeo Z<Dtif<Dfcfom^ ^ttllil< 0.2 
mg/ml ; 0.04 M-h&ofce 5 *CT^^30 #M«ttU &<i>#l§i£LT 

U pH 9.0£S!8ELfc. -^£8 M @?H£:20 mM DTT£^&20 mM U h 'J 
OA, pH 9. OTMfrfiU 3E14#*»flE*40 mg/ml IcHSLfc. £©0.25 ml*, 
^&5 t^Cft^bT£U£#fUBM?i£ (2 mM DTT£<stf20 mM h'J^KttE. 
PH9.0) , 50mlk:«&AU E^lca^-ftUJt. ZL<Dft<D9yW*.m 

TUTpHfi£6.0i;TrFtf, 3g&#«LT±M£#fc. ±ISi:tt^>/^Htt^ 

, £ft£8 M i<3t<h20 mM DTT£^tf20 mM U>Btf-h'J£A, pH 4. 0T«!b 
, 2gtt»*»a*40 mg/ml KM Lit. £©0.25 ml£> ^&5 tt;^L/Ti3 
l/ifc^KffliSWSR (2 mM DTT£"£tr20 mM #8* h U £A, pH 4.0) , 50 mHC 
HftRSAU W.%\zmWi%-ik^tco 5 TCT«#*30#fS38faU fftfpH 4.0(7) 
(40 mg/ml) SO. 25 ml, #3K&AUfc. 3©»^*H^2Isl»DigU 
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.78 mg/ml ; 0. 16 M<hftofc„ 5 VT'MWZM »^T4 

. #6n/i»*Olt«14tt32.8 U/mg, >/^K0iR*tt59. 0 

Xtftofc. #fU£fe£#f | J1"3-t&<, 1 ml®gtt#*ifc (pH 4.0, 40 mg/m 
n £-^ tc «aAbfc*I£. ft5tlfc±»©H;ettttBI«-P*-3fc*« (32.8 
U/mg) , ^W«^HlHliR*tt4^faUT#RUfc«^«J:0 3 X{£TLT56 X<hfto 

fc. 

mmm 6 ) 

. ^n^8 m mm tin m dtt£^O20 dim u >k± b u * a, ph 4. ot-wil 

, £ttBNHii&£40 mg/ml £<£>0. 25 ml£, ¥#>5 tCftiPLT^ 

Vifc#«!ffl«««t (2 mM DTT£^tf20 mM Rsgtf-HJtfA* pH 4.0) , 50 mlfc 
«£AU *5fci*#*S-'fe;bfc. 5 TCT?«#S:30 ^1«it. CaCl 2 £l mM 
\ztzz&?\zmtiais. W5 t:t-30 #KiS#L&. ^moSJS^tt, 

B*£tt& 0. 2 mg/ml ; 0. 04 M ; CaCl,»&* 1 mMtfcofco 8WT4 

M 7K»{k±h'J^A*»STLTpH««:6.0*T±^t» 38'&#»UT±?ff*»fc 
. !»e,nfc»*Otfc»tttt30.0 U/mg. «^»^e>^W^M®iR^«60. 1 

£3, f#e>nfcBNS©JtStttt31.7 U/mg<h|s3#&&©©, «6I«^^> 
/^f@l$li5L2 X£W9 X<£>^g£^U pHM£6. O^^affiKCaCl, £ 
$i0T£3&**?M8T?2fc. «ffl^W(I^*CaCl 2 ^l bMSJPUT* 
<<h, ifcfg'14^25. 3 U/mg. Z >/t*HHI«U*stt53. 2 X£, pH*l±#ffit£in*.fc 

(^JfiflJ 7 ) 

. ^n£8 M mtM mM DTT£££f20 mM U>g^HJOA, pH 4.0T«b 
, gte»£»&£40 rag/ml KlgBgLfc. Z\<D0. 25 ml£, ^#>5 "ClC^bTfc 
Hfc^ffllgSfifc (2 mM DTT£"atf20 mM KK^hU^A, pH 4.0) 50 ml« 
$R£AU tt^klfctfiS-fcUfc. 5 t;T«#£30#ffl«tfflU StCUSrO. I mM 
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e|$jggO. 2 mg/ml ; »3§»g0. 04 M ; RtfStCljiSKO. 1 mMtftofc. &W~C, 

4 M rtKfc^MJtf A£ffiTbTpHit&6.0rr±#U 3frt>#HtLT±iilS?# 
&. $e>nfc»*<&J*iStttt27.3 U/mg, WSlW^>/^SIiW«84. 

5 X£&t), ^ifimo^W^KlElJR^ (53.6 X) tJtttbT*«»C|Sl±Lfc 

o 

(«0J 8 ) 

ti^«tclSlSSl$nfc3g'l4»*iRl3«JgBIS:iS"Fb. pH 4. OtifgLfc 
. ^n^8 M mmt2Q mM DTT£l^tr20 mM U>Btf-h'J*A, pH 4.0T«!b 
, £146P*iiSE£40 mg/mltcWSLfc. COO. 25 ml€r. ^#5 *Cl3i$£|] 
V>fcSHRJ8£»i£ (2 mM DTT£^&20 mM Mt-HJOA, pH 4.0) . 50 lit 

5 C H A P S (3- [ (3-Cholamidoisopropyl) dimethyl-ammonio]-2-hydroxy-l-p 
ropanesulfonate) £10 nMKfc3 <fc 5 UtslHlU ??tf5 «CT30 #WHft#Ufc. 
;i0lS©jR£&#tt* 2 ig/ml ; g&ft&O. 04 M ; StfCHAP 

S*gl OnM£tz^fc. mnx. 4 M zK&fc^HJtf A&iTFLTpHM£6.0£ 
T±#U SiL^KbT±?S*fSfc. ^^nfc»*©lt«'i4tt29.3U/mg, 
^S9t^e>^W^S0 J R^tt93.OXi:^O, M^J 1 0)9>M&MWM (53.6 

(HJS^J 9 ) 

fc. ^n^8M K3R£20mM DTT£^ty20mM >J MJ ^ A, pH4.0^ft«5U 
, ^W^M£40mg/mlimMLfCo £<Di3fK0. 2ml ^fe5 < C(C^LT^ 
^fctf!GRffll8«i£ (2nfl DTT££mOmM tfgtf-HJtfA, pH4.0) lOmltcW 

&au as ufc. 5vxmwmmbm^, 3o#\ 5#> w 

to. 5, i.o. i.5, 2.o. immmmmz, *n j enM*v>'7v>#L* m 

%\Z 4M 7K®Hfc^bU^A£$TFLTpM£6. 0£T'->7 bU 3&fc#HIUT 
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[*2] 





IWStt (U/mg) 


wmmw (%) 


30S 


13.6 


54.0 


5m in 


15.7 


50.8 


0. 5h 


24. 1 


43.8 


l. Oh 


27. 1 


50. 5 


1. 5h 


30. 6 


50.2 


2. Oh 


30. 1 


54. 5 


3. Oh 


31. 1 


54.9 


17h 


29.7 


58. 5 



(HJSfll 10) 

mvtzo cnzm mmtim mz^mm u>$^hj^a> pH4.ot# 

SSU 3Eteli^*g£40ing/ml£WSEUfc. £<D«0. 2ml*, iWC«£PL 
T*3V^c#apHfI^WT-5Wffl^« (2mM DTT£"&£f20mM mn+hVVJ* 
, pH3.5, 3.8, 4.0, 4.2, 4.5, 5. O&tfl. 5) 10mlfl«aAU E^K*^ 

OJtfcttRtf 3£14»3I58^ &±t*-e©^ >/t^@WtW© p HffltO 
mm^SlZTT^tzo Z.<D%%. pH4.0&tfpH4.2T*fc»^Jfci£tt<h*W , < 
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[«3] 





ifcfStt (U/mg) 


m'mmw <« 


3.5 


18.0 


34.0 


3.8 


26. 1 


51. 2 


4.0 


30.8 


60. 3 


4.2 


31. 1 


59. 5 


•4. 5 


27. 8 


51. 3 


5.0 


22. 1 


41. 1 


5.5 


20.6 


27. 2 

■ 1 



mmm 1 1 ) 

mmm i (t^cia»i$nit^tt»*fRcjftifiKs»Tu> phi otagu 

fc. £tl£8M ^*t20 diM DTT&£tt20mM U >K±bUtfA. pH4.0T#»?U 
*5V>fctf»5ffl8«ifc (2 mM DTT^mOmMSt^hU^A, pH4. 1) 7350 mlfc 

±?ff^T0^>A^KlHl 1 K$«66. 5 3!«h?i^feo ;i<£>±?t£PHfl- ; 5i§ (/W Fo 
+}->K l 0 kD at^a7-*y ; ^l/ha^^^^t-y h, it* 

OWffliSi (20mM Kitf-HJtfA, pH5. 8) T10aicWUfc o 
|i3ffi«fcT+#¥fNfc2nfclB^ A (CMt77D-7FF« 11.3 

^ x 10 cm; 7^->vA- 7 7J^'>7 •A-r^-r^ft») KJiffiLfc. nWM 
«ES280niT©UVKJR*itSCO-O.3M NaC10E&*K£JE 
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mUMttV^M (250ml) 2mM DTT^Wf £20mM U^^HJ^A, P 
H6. mmmz¥ffii\:2ftt>f)imm7l* (t7 7T-y^G-2 5M, 14<*>x 
15cm; 7Tv-f A • 7ji^y7 • A*<^x^) tc^ffiU Uliit'Illt 
. &ft280 ninT©UV!RJR&JI«SlC^W^eia» (380ml) £®iRUfc. 

h^7 7^-^faT'HMLfc. #e»nfe^>/^^Ria»witflitttt29.4u/iiig ( 

m75g) Tffcofc. ZL©H#£1.2ng/inHcMIHSU /M*ttK:UT-80 , Cfcac 

WfBH-f ^>^m^o-7 Vffyy^-^&^xnz^vmvmtt (25 
Oral) 2mM DTT*£rr*10 mfcl S^MT^^-^A, p H6. 0£g«£¥$Hb 

©JR^*l^(C^>/^Kia^ (380ml) SrlsPKUfc. ^DTh^7^-ttSfi 
T^ISUfc. t#e>nfc^>A^«ll^±S^^iz!i©^^3i^ffl^^l22ml^ 
T«HSUfeo ^n^> ^7>^-^AM^ft^Wt50mM(c^^>cte)^I^L, 

(»J12) 

SlniM EDTATKfcifcKJStfU DTTRtPJ h U fcftWC^-ft 

^'n8M, 20idMW20diM^^§ p HM£7. 5£SJ&Lfc. ^n^t: 

T-2U#fSH>^^-bU ^3l^fiifiK€?RTUTpH4. OCgBSbfc. Htlfc 
8M m*«i:20DiM DTT^^20mM 'J HJ tfA. P H4.0T«RU 
»&fc40 mg/mlfcSHSLfc. tt»0>£S&C/B HSST/MHtLT-80 TCC«fi« 
#Lfeo £<DgttIMSfK£l8l!flM£< ^OigffiO. 2 ml£l&fRfflg«i£ (2mM DTT£ 
^&20 mM mmi- pH4.0) 10 DiHC^aAU E-fetft^—fkt 

fee ^(^©nearUVX^ hJl/£»#Jtcii|£L;to iHJtfcte, JascoJ-715sp 
ectropolarimeter£MU htenearU V^i^TlilcmAX^fecD^, f 
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-fitt) ->^;i/^Mb/c. 01 0K:nearUV©CD (HM^-feft) 
MUfc^T. OMOmint-i. ltHOX^r >©t-^« 10~60min«5[U(7)7 > +r > 
(Bspj^T-*, 60-160min^l70~270min^> IOIhIOX^ V >oW-^"Pfe 

0 tffiBMJ&tfMiftZZttfftfr-otzo 60~160min^l70~270min^^fflO 
h;i/^^-T^<h^e>, nearUV-CD-Cfi*sn*J«^«jfi»J«tt» il< 

C^Mth'J^AMl, fcfcWKO. 16M ££3H<h2mM DTT£^tf20mM fit 
$^HJ£A, pH4. 2£iWfiU 24l$HiraUT|im»rfc*T+#K:£j£fc« 

„ -e<JD«g*£01 l.\ZmVfc. 0. 16M Kafi. p H4. 2+ K»^Tfe, *&m\tt 
CRIB) Sfc^tttfcj&^fc. ftt»bW5:tf:iO 

ro^f HR$tt^^t^i© ffl iijy IT 3 o~7 o ££:Wa>ofc. ) 

(£«&m 3) 

%mm 1 2 tiwiti(c^si$nfe«^^^Mm^^Tb, p h4. omi 

Lfzo Z\n%mmmt2Q mM DTT£-£fr20mM 'J>Stf-MJ<}A, pH4.0TW 
U gi4»**«£40 mg/ml£WSEbfc. :OII0.2 ml*, «ffl£t» (2m 
M DTT£^t*20 mM MJ9A, pH4.0) 10 ml«$RaAU ift^fcStt* 

ffcbfc. #IRft©tfKS^©^t:iflS*SH^5fc«), Superdex 75 HR 10/30 
^ffl^fcyjl'ilM£lTofc. SffiSfctt, 0.02%<Z>Tween 20£<afr0. IN U 
>8?-MJ9A. pH4. 0£ffl</\ M : 0. 8ml/iinTfr ^W^W>zf)V 
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100Mg£«l# (2, 10, 30, 60, 100, 160&tf260#> MtfUlB) KtfffiLfc 

0. 16M WMt-lWi DTT£^O20mM ftStf-MJ£A, p H4. 0"T?24B3IWjS*r U # 

. ) . tf-^0^til^«^«^^»-B:T, *»*ttO. 16M m*> PH4. 
0 * {C $ o T "b & "5 £ £ «fc fro fco « £ J; K) W*fc 3 tl/t fllifi tt, 

league. i\ flijg^w^Kittsgi-s** - tfr^frofco 

(«#J 1 4 ) 

bfco ^n^8M ^<h20 mM DTT^mO mMU>^^h'J^A, pH4.0T^ 
L, ^tt»M<£15 mg/mltSJSLfc. ml*, (2m 

M DTT£#tT20mM @f^-HJ OA, pH4.0) lOmlfcaMR&AU %*>\Z.fflfc1% 
-Itbfc. ^(DM*280nmTML, Trp«<2 Amax5rM^W (3<HMfctf fcO. 5 
, 1. KSIfcl/fc. «IS& (30#) ckO, mmmzkmx<D7 

)l-is7h (351. 5-344nm) jMtSSSn, £3 >/\'£ MtLTVK ( 

Amax»*&ttffi<B'fe<0 (340. Onm) t\*-&VT, #&fc:«k 0 MSnfctff^ 

0. 16M ^<h2mM DTT£^fr20mMS1«- HJ OA, p H4. 0T24fl#P^»U « 
ffliii«+T+^t$^«*«$-B:/i^> |E0#KTrp£ft<2Aniax£»b 
fcfcJI^ Araax«5c«^i:»5-i^<, WStteO. 16M mm. pH4.0* 
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ttf ft fritz. 



[*4] 





A max (nm) 


30S 


351.5 


0. 5h 


346.5 


lh 


346.0 


1.5h 


345.0 


2h 


341. 5 




340.0 



mmmi 5) 

nMmntmm\zm§&tsnfc&&Bmm\zmt&m*ffiTis* ph4. oicnsi/ 
it. zn^m mmtio mmi^mom u>»^hu^a» pH4.o-c*mrl 

20 mM RBtf-hUtfA, pH4. 2) lOmlilftlR&AU fi^M^-'ftUfce 
^(D&(Z)ANS&ft^£$Jjg&:1400nnu m^S470nmTWW (lfl-fttfklO. 5 
, 1, 1.5&tf 2B3RS1) fcSIfcU ££H£3l5^Lfc. d<£>IS3t ft»liH£ (1 
#) *^2^ST, «H#«fcmft3a£©teT (1387-974) 

0. 16M ^<h2inM DTTS^tr20mM ftBtf-MJ^A* pH4. 2T24«fWS«t U, ft 
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rftT'foV (56-162) , *»*ttO. 16M KM* pH4.2+£SoTt>^$tKJB£ 



«5] 







liin 


1387 


0. 5h 


1119 


lh 


1013 


1. 5h 


955 


2h 


974 




162 



(MMm 1 6 ) 

mmm 1 2 tmmzmm2ntz&&mm-mzmmi*ffiTis* pH4. o(csr&e 

LAco ^n&8M K3Rt20 aM DTTS^tf20mM U>B6±h'J^i*, pH4.0T«? 
t, Omg/mHcMLfc. ^O^^O. 2ml^> WW (2m 

M DTT£^O20 mM M^HJ^A* p H4. 0) 10 mHC^&AU $L%\ztitW 
J$-*fcU native PAGE^ffoAc. field tt, TfiBScoNuPAGE Tris-Acetate 7%^> 
(Novextt) His-Mes, pH6. lOfttrttv^xATfrofc. 0 1 3 lc 

\zm&£tmi-vvv&imm*mx. s&tti-o. i6M s^t£2 mM dtt£^o2o 

iStth'JC'A, pH4. OKSSSEU KtSS£native-PAGE£fT ofct^a, 
^ffi«^k©ifimT^M(C^^<, #S*tt0. 16M ficSS, pH4.2*fcfc 
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mmmi i~i 6i:sLmii»6, d) 7K«# c k wt^*5^t» 
iowiaoM^nsmwM^t^D, (2) *©*ib«s 

SOUTHS. It. SlftW9tl 0 ti (4) Wa«l:^tT»SL 
H*ra#ffi£BN*T*> H t \z «fc D , 5^«S«SI^OlHlJR*[6l±A*?ril"C*S ^ t * 
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tit # oy m m 

1. ^ttLfc«SIK»* K7>7W5t- <ht> TIB (a) ft 

2. (a) xgt^^Ta»»3S0» : Prtroi/^7 L -r>ss©^-;i'S^ 

3. (b) xgcfc^T, ^mmmm^^-f^BWAm^m 

4. (b) Xg«»::. (c) ^K»*©-5-&^S^B^s^«^tb 

5. (a) Xg£*5V>T. S»^^«»l:S«tt^O, (b 
) iglc^^T, SSE+tefSflW*. (a) XST^enfc»3fS»*S«)pH|t 

6. ySK (a) XgC^V^Tx ^KSttUfcttSS^ftS^^tt^^K 
Jft&rt* 10mg/ml 5Mirc**l&£0t6H 2 gSffc©:£J£. 
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7. (a) Iii:^^T, zKttK**^>/^H«tt»J^*1"SI»*©tt 
m 1 IE*©^ffi. 



9. h7>x^;^5t-t^« TKttlifr+KttTK:^ 

<££fc«kD1*s;i£a<T£, I^T©ttK (d) - (g) ^tct^WLtt 
%5>>nvn : 

(d) /W Fd^+M- b&KckS h7>* W*5±-Wi£14ffl££J;0 
1 5-2 5U/mg©Jtffii4€:#L/ ; 

(e) SDS-#'J7£U;U7 5 F^HI*iSt3 6, 0 0 0-4 0, 0 
0 OW^S^L ; 

(f ) ifiMWCD^^i' hJI/tC^^T^ttffi®'b©K:WbT3 0-7 

(g) His-Mes, pH6. KD^ffi^v-XxAT'ff -5 native-^UT^U^T^ K 
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[01] 



JfiStDNA 



Cla\ 
P/0 J 



C 



pTTG2-22 



Cla\ Hpa\ 
EcoRU I I JlindU 




Hpai BamH\ 
pGEM1 5BTG 



/Cla\,BgH\ 


/Cla\,Hpa\ 


i 





/Hpa\,BanM 



Trp. 




Cla\ Hpa\ HindW 



1 /1 2 

fMfe]ff(»IJW*26*) 
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2/12 
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4] 



Ia\ 



EcoR\ 



Hpa\ 



H/ndlll 
pUCN216 



3. 



:ia\ 



EcoR\ H/ndlll 
pUCN216D 



EcoR\ 



H/ndlll 



> 



pDELD ^ys_ pR01 
pF01 pHdOl 

pDELDtpROI. pFOlipHdOIT-tn-^nPCR. 



A- 



A_ 



EcoRl 



pFOl tpROITPCR. 



~~v 

H/ndlll 



a 
b 



EcoRI,H/ndl(l 



pUC19/fcoRI,H/ndlll 
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[0 5] 



r/al Hpa\ 
pUCN216D 



£ccO109l 



Hpal 



<EcoR\ 
pUCBI 



Bgh\ 
H/nblll 

ii7 



£co01 09l,Hpal 



Hpal 



C/al Hp, 
EcoOl 09l ^ i ^ -f 

EcoRI 



C/al 



Hpal 



EcoRI H/ndlll 
pUCNB1-2D 



C/al.ffgJII 



I 



Hpal ep/ii 
EcoOl 091 £ 1 




c/. 



Hpal 



H/"nd\|l 



|> promoter 



Hpal 



IplU Hpa\ 



tcoRI H/ndlll 
pUCTRPMTG-02(+) 



C/al 



a: 



/foal 



Bo/ll 



Hpal 



C/al 
EcoRI 



Hpal 



C/al 


Hpal fla/ll Wjoal 




EcoRI 


H/ndlll 




pUCTRPMTG(+)D2 


V 





Cla\,BgM 



BglU Hpa\ 



H/ndlll 
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[0 6] 

pUCTRPMTG(+)02 : • • ♦TTTAAATGGATTCTGACGAT' • • 

M D S D D 

pUCTRPMTG(+)D2 : • • -TTTAAATG TCTGACGAT- • • 

M S D D 

3S#^MTG : D S D D 

[0 7] 

pUCTRPMTG<+)D2{Z e tSMTG : SDDRV • • • • 

5^«MTG : D SDDRV • • • • 

pUCTRPMTG(+)02(c<t5MTG : MD SDDRV • • • • 
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[0 9] 



— h 20 r 
O 



s 




(nm) 
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[mi o] 




(nm) 
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i 
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is n & 

(SEQUENCE LISTING) 

(110) 

(AJINOMOTO CO., INC.) 

(YOKOYAMA, Keiichi) 

(ONO, Kunio) 

(EJIMA, Daisuke) 

(120) h7>X^;U^5i— t?®Sli§*^ 

(Process for Production of Transglutaminase) 

<130> P2626PCT-AJ 

(150) JP ¥J5£ 10^1^^373 131^ (10-373131) 

(151) 1998^123280 (28. 12.98) 

(160) 57 

(210) 1 

(211) 1518 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

1 
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<220> 

<221> CDS 

<222> (87).. (1082) 



(400) 1 

ttcccctgtt gacaattaat catcgaacta gttaactagt acgcaagttc acgtaaaaag 60 
ggtatcgatt agtaaggagg tttaaa atg gat tct gac gat cgt gtt act cca 113 

Met Asp Ser Asp Asp Arg Val Thr Pro 
1 5 

cca get gaa cca ctg gat cgt atg cca gat cca tat cgt cca tct tat 161 
Pro Ala Glu Pro Leu Asp Arg Met Pro Asp Pro Tyr Arg Pro Ser Tyr 
10 15 20 25 

ggt cgt get gaa act gtt gtt aat aat tat att cgt aaa tgg caa caa 209 
Gly Arg Ala Glu Thr Val Val Asn Asn Tyr lie Arg Lys Trp Gin Gin 

30 35 40 

gtt tat tct cat cgt gat ggt cgt aaa caa caa atg act gaa gaa caa 257 
Val Tyr Ser His Arg Asp Gly Arg Lys Gin Gin Met Thr Glu Glu Gin 

45 50 55 

cgt gaa tgg ctg tct tat ggt tgc gtt ggt gtt act tgg gtt aac tct 305 
Arg Glu Trp Leu Ser Tyr Gly Cys Val Gly Val Thr Trp Val Asn Ser 

60 65 70 

ggt cag tat ccg act aac cgt ctg gca ttc get tec ttc gat gaa gat 353 
Gly Gin Tyr Pro Thr Asn Arg Leu Ala Phe Ala Ser Phe Asp Glu Asp 

75 80 85 

cgt ttc aag aac gaa ctg aag aac ggt cgt ccg cgt tct ggt gaa act 401 
Arg Phe Lys Asn Glu Leu Lys Asn Gly Arg Pro Arg Ser Gly Glu Thr 
90 95 100 105 

cgt get gaa ttc gaa ggt cgt gtt get aag gaa tec ttc gat gaa gag 449 
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497 



545 



Arg Ala Glu Phe Glu Gly Arg Val Ala Lys Glu Ser Phe Asp Glu Glu 

110 115 120 

aaa ggc ttc cag cgt get cgt gaa gtt get tct gtt atg aac cgt get 
Lys Gly Phe Gin Arg Ala Arg Glu Val Ala Ser Val Met Asn Arg Ala 

125 130 135 

eta gag aac get cat gat gaa tct get tac ctg gat aac ctg aag aag 
Leu Glu Asn Ala His Asp Glu Ser Ala Tyr Leu Asp Asn Leu Lys Lys 

140 145 150 

gaa ctg get aac ggt aac gat get ctg cgt aac gaa gat get cgt tct 593 
Glu Leu Ala Asn Gly Asn Asp Ala Leu Arg Asn Glu Asp Ala Arg Ser 

155 160 165 

ccg ttc tac tct get ctg cgt aac act ccg tec ttc aaa gaa cgt aac 641 
Pro Phe Tyr Ser Ala Leu Arg Asn Thr Pro Ser Phe Lys Glu Arg Asn 
170 175 180 185 

ggt ggt aac cat gat ccg tct cgt atg aaa get gtt ate tac tct aaa 689 
Gly Gly Asn His Asp Pro Ser Arg Met Lys Ala Val He Tyr Ser Lys 

190 195 200 

cat ttc tgg tct ggt cag gat aga tct tct tct get gat aaa cgt aaa 737 
His Phe Trp Ser Gly Gin Asp Arg Ser Ser Ser Ala Asp Lys Arg Lys 

205 210 215 

tac ggt gat ccg gat gca ttc cgt ccg get ccg ggt act ggt ctg gta 785 
Tyr Gly Asp Pro Asp Ala Phe Arg Pro Ala Pro Gly Thr Gly Leu Val 

220 225 230 

gac atg tct cgt gat cgt aac ate ccg cgt tct ccg act tct ccg ggt 833 
Asp Met Ser Arg Asp Arg Asn He Pro Arg Ser Pro Thr Ser Pro Gly 

235 240 245 

gaa ggc ttc gtt aac ttc gat tac ggt tgg ttc ggt get cag act gaa 
Glu Gly Phe Val Asn Phe Asp Tyr Gly Trp Phe Gly Ala Gin Thr Glu 
250 255 260 265 



881 
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get gat get gat aag act gta tgg acc cat ggt aac cat tac cat get 929 
Ala Asp Ala Asp Lys Thr Val Trp Thr His Gly Asn His Tyr His Ala 

270 275 280 

ccg aac ggt tct ctg ggt get atg cat gta tac gaa tct aaa ttc cgt 977 
Pro Asn Gly Ser Leu Gly Ala Met His Val Tyr Glu Ser Lys Phe Arg 

285 290 295 

aac tgg tct gaa ggt tac tct gac ttc gat cgt ggt get tac gtt ate 1025 
Asn Trp Ser Glu Gly Tyr Ser Asp Phe Asp Arg Gly Ala Tyr Val He 

300 305 310 

acc ttc att ccg aaa tct tgg aac act get ccg gac aaa gtt aaa cag 1073 
Thr Phe He Pro Lys Ser Trp Asn Thr Ala Pro Asp Lys Val Lys Gin 

315 320 325 

ggt tgg ccg taatgaaagc ttggatctct aattactgga cttcacacag actaaaatag 1131 
Gly Trp Pro 
330 

acatatctta tattatgtga ttttgtgaca tttcctagat gtgaggtgga ggtgatgtat 1191 
aaggtagatg atgatcctct acgccggacg catcgtggcc ggcatcaccg gcgccacagg 1251 
tgcggttgct ggegectata tcgccgacat caccgatggg gaagatcggg ctcgccactt 1311 
egggctcatg agcgcttgtt tcggcgtggg tatggtggca ggccccgtgg cegggggact 1371 
gttgggcgcc atctccttgc atgeaccatt ccttgcggcg gcggtgctca acggcctcaa 1431 
cctactactg ggctgcttcc taatgcagga gtcgcataag ggagagcgtc gagagcccgc 1491 
etaatgageg ggcttttttt tcagctg 1518 



(210) 2 

(211) 39 

(212) DNA 

(213) Artificial Sequence 



(220) 
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(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 2 

aattcatcga ttagtaagga ggtttaaaat ggattctga 39 

(210) 3 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 3 

cgatcgtcag aatccatttt aaacctcctt actaatcgat g 41 

(210) 4 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 4 

cgatcgtgtt actccaccag ctgaaccact ggatcgtatg c 41 

(210) 5 

(211) 41 

. 5 
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(212) DNA 

<213) Artificial Sequence 
(220) 

<223> Description of Artificial Sequence: SYNTHETIC DNA 
(400) 5 

gatctggcat acgatccagt ggttcagctg gtggagtaac a 41 

<210> 6 

<211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

<223> Description of Artificial Sequence: SYNTHETIC DNA 

(400) 6 

cagatccata tcgtccatct tatggtcgtg ctgaaactgt t 41 

<210> 7 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 7 

6 
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attaacaaca gtttcagcac gaccataaga tggacgatat g 

<210> 8 

(211) 41 

(212) DNA 

(213) Artificial Seauence 

(223) Description of Artificial Seauence: SYNTHETIC DNA 
(400) 8 

gttaataatt atattcgtaa atggcaacaa gtttattctc a 

(210) 9 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 9 

tcacgatgag aataaacttg ttgccattta cgaatataat t 

(210) 10 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
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(400) 10 

tcgtgatggt cgtaaacaac aaatgactga agaacaacgt g 41 

(210) 11 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 11 

gccattcacg ttgttcttca gtcatttgtt gtttacgacc a 41 

(210) 12 

(211) 42 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 12 

aatggctgtc ttatggttgc gttggtgtta cttgggttaa ca 42 

(210) 13 

(211) 40 

(212) DNA 
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<213) Artificial Sequence 
(220) 

<223> Description of Artificial Sequence: SYNTHETIC DNA 
(400) 13 

agcttgttaa cccaagtaac accaacgcaa ccataagaca 

(210) 14 

(211) 38 
<212> DNA 

(213) Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: SYNTHETIC DNA 
(400) 14 

aattcgttaa ctctggtcag tatccgacta accgtctg 

(210) 15 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 15 

cgaatgccag acggttagtc ggatactgac cagagttaac g 
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(210) 16 

(211) 49 

(212) DNA 

(213) Artificial Sequence 
(220) 

<223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 16 

gcattcgctt ccttcgatga agatcgtttc aagaacgaac tgaagaacg 

(210) 17 

(211) 49 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
<400> 17 

ggacgaccgt tcttcagttc gttcttgaaa cgatcttcat cgaaggaag 

(210) 18 

(211) 35 

(212) DNA 

(213) Artificial Sequence 
(220) 

10 
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(223) Description of Artificial Sequence: SYNTHETIC DNA 
<400> 18 

gtcgtccgcg ttctggtgaa actcgtgctg aattc 35 

<210> 19 

(211) 35 

(212) DNA 

<2 1 3> Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 19 

gaccttcgaa ttcagcacga gtttcaccag aacgc 35 

(210) 20 

(211) 48 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 20 

gaaggtcgtg ttgctaagga atccttcgat gaagagaaag gcttccag 48 

(210) 21 

(211) 48 



11/ 
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<212> DNA 

(213> Artificial Sequence 
<220> 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 21 

gagcacgctg gaagcctttc tcttcatcga aggattcctt agcaacac 48 

(210) 22 

(211) 42 
<212> DNA 

<2 13> Artificial Sequence 
(220> 

<223> Description of Artificial Sequence: SYNTHETIC DNA 
(400) 22 

cgtgctcgtg aagttgcttc tgttatgaac cgtgctctag aa 42 

(210) 23 

(211) 39 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 23 

12. 
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39 



agctttctag agcacggttc ataacagaag caacttcac 

(210) 24 

(211) 45 
<212> DNA 

(213) Artificial Sequence 



(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 24 

aattctctag agaacgctca tgatgaatct gcttacctgg ataac 45 

(210) 25 

(211) 50 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 25 

cttcttcagg ttatccaggt aagcagattc atcatgagcg ttctctagag 50 

(210) 26 

(211) 49 

(212) DNA 

(213) Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: SYNTHETIC DNA 
(400) 26 

ctgaagaagg aactggctaa cggtaacgat gctctgcgta acgaagatg 49 

<210> 27 

(211) 49 

(212) DNA 

(213) Artificial Sequence 
(220) 

<223> Description of Artificial Sequence: SYNTHETIC DNA 
(400) 27 

gagaacgagc atcttcgtta cgcagagcat cgttaccgtt agccagttc 49 

(210) 28 

(211) 40 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 28 

ctcgttctcc gttctactct gctctgcgta acactccgtc 40 
(210) 29 

14 
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(211) 39 

(212) DNA 

<213> Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 29 

ctttgaagga cggagtgtta cgcagagcag agtagaacg 

(210) 30 

(211) 47 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 30 

cttcaaagaa cgtaacggtg gtaaccatga tccgtctcgt atgaaag 

(210) 31 

(211) 47 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

15 
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(400) 31 

gataacagct ttcatacgag acggatcatg gttaccaccg ttacgtt 47 

(210) 32 

(211) 45 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 32 

ctgttatcta ctctaaacat ttctggtctg gtcaggatag atcta 45 

(210) 33 

(211) 41 

(212) DNA 

(213) Artificial Seauence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 33 

agcttagatc tatcctgacc agaccagaaa tgtttagagt a 41 

(210) 34 

(211) 42 

(212) DNA 

(213) Artificial Sequence 



16 



WO 00/40706 



PCT/JP99/07250 



<220> 

<223> Description of Artificial Seauence: SYNTHETIC DNA 
(400) 34 

aattcagatc ttcttctgct gataaacgta aatacggtga tc 42 

(210) 35 

(211) 44 

(212) DNA 

(213) Artificial Seauence 
(220) 

(223) Description of Artificial Seauence: SYNTHETIC DNA 

(400) 35 

catccggatc accgtattta cgtttatcag cagaagaaga tctg 44 

(210) 36 

(211) 48 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Seauence: SYNTHETIC DNA 
(400) 36 

cggatgcatt ccgtccggct ccgggtactg gtctggtaga catgtctc 48 

17. 
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(210) 37 
<211) 48 

(212) DNA 

(213) Artificial Seauence 
(220) 

<223) Description of Artificial Seauence: SYNTHETIC DNA 

<400> 37 

gatcacgaga catgtctacc agaccagtac ccggagccgg acggaatg 48 

<210> 38 

(211) 35 

(212) DNA 

(213) Artificial Sequence 
<220) 

<223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 38 

gtgatcgtaa catcccgcgt tctccgactt ctccg 35 

(210) 39 

(211) 36 

(212) DNA 

(213) Artificial Seauence 
(220) 

(223) Description of Artificial Seauence: SYNTHETIC DNA 

18 
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<400> 39 

cttcacccgg agaagtcgga gaacgcggga tgttac 

<210) 40 

(211) 40 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Seauence: SYNTHETIC DNA 
(400) 40 

ggtgaaggct tcgttaactt cgattacggt tggttcggtg 

(210) 41 

(211) 40 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 41 

gtctgagcac cgaaccaacc gtaatcgaag ttaacgaagc 

(210) 42 

(211) 44 

(212) DNA 
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(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 42 

ctcagactga agctgatgct gataagactg tatggaccca tgga 

(210) 43 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 43 

agcttccatg ggtccataca gtcttatcag catcagcttc a 

(210) 44 

(211) 39 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 44 

aattcccatg gtaaccatta ccatgctccg aacggttct 
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(210) 45 

(211) 42 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 45 

cacccagaga accgttcgga gcatggtaat ggttaccatg gg 42 

(210) 46 

(211) 41 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 46 

ctgggtgcta tgcatgtata cgaatctaaa ttccgtaact g 41 

(210) 47 

(211) 42 

(212) DNA 

(213) Artificial Sequence 
(220) 
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(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 47 

cttcagacca gttacggaat ttagattcgt atacatgcat ag 42 

(210) 48 

(211) 37 

(212) DNA 

(213) Artificial Sequence 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 48 

gtctgaaggt tactctgact tcgatcgtgg tgcttac 37 

(210) 49 

(211) 37 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 49 

gtgataacgt aagcaccacg atcgaagtca gagtaac 37 

(210) 50 

(211) 38 

(212) DNA 

(213) Artificial Sequence 
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(220> 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 50 

gttatcacct tcattccgaa atcttggaac actgctcc 

(210) 51 
<211> 38 
<212> DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 51 

ctttgtccgg agcagtgttc caagatttcg gaatgaag 

(210) 52 

(211) 38 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 52 

ggacaaagtt aaacagggtt ggccgtaatg aaagctta 



2a 
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(210) 53 

(211) 34 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 53 

agcttaagct ttcattacgg ccaaccctgt ttaa 

(210) 54 

(211) 20 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
(400) 54 

ttttcccagt cacgacgttg 

(210) 55 

(211) 21 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
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<400> 55 

caggaaacag ctatgaccat g 21 

(210) 56 
<2 1 1> 36 
<212> DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 
<400> 56 

taaggaggtt taaaatgtct gacgatcgtg ttactc 36 

<210> 57 

(211) 21 

(212) DNA 

(213) Artificial Sequence 
(220) 

(223) Description of Artificial Sequence: SYNTHETIC DNA 

(400) 57 

tacgccaagg ttgttaaccc a 21 
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